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(54) AIR BUBBLE REMOVING DEVICE 

(57)Abstract 

PURPOSE: To take out only a liquid by certainly removing an air bubble from the 
liquid in a container. 



CONSTITUTION: When a liquid 13 is supplied to the space between gradient 
electric field generating electrodes 1, 2 mutually different in polarity, the air 
bubble 12 mixed with the liquid 13 in a fluid container is subjected to dielectric 
polarization by the gradient electric field 8 generated between the electrodes 1, 
2 and dielectric migration force acts on the air bubble 1 2 subjected to dieleotrio 
polarization and the air bubble 12 is moved to a weak electric field part 7 to be 
separated from the liquid 1 3. Air is discharged outside from the air discharge port 
provided on the side of the weak electrio field part 7 and the liquid from which 
the air bubble is removed can be discharged to the outside from the liquid 
discharge port provided on the side of a strong electric field part 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While keeping and arranging spacing, the electrode for inclination electric-field generating of a pair with which polarities 
differ mutually The ramp to which mutual spacing becomes large as it progresses to the phase opposed face of this electrode for 
inclination electrio-field generating from 1 side to the side else is formed. Generating of the inclination electric field from which 
said 1 side serves as the strong electric-field section the inter-eleotrode one for inclination electric-field generating, and the 
side else serves as the weak electric-field section is enabled. Stop a perimeter inter-electrode [ for / said / inclination electric- 
field generating], constitute a fluid container, and mostly, while preparing the liquid input of the liquid feeder current way of the 
strong electric-field section of this fluid container, and the weak eleotric-field section which makes the liquid from the outside 
flow into the mid-position The cellular stripper characterized by preparing the gas exhaust port of the gas outflow way which 
makes a gas discharge to the exterior the liquid outlet of the liquid outflow way which makes oellular removal liquid disoharge to a 
weak electric-field section side again in the exterior in the location by the side of the strong electric-field section of a fluid 
container. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a cellular stripper. 
[0002] 

[Description of the Prior Art] For example, it is maintained at a condition [ a such / automatically / separation phenomenon not 
happening, sinoe buoyancy does not act on air bubbles in space, although air bubbles will go up to an oil level by buoyancy sinoe 
buoyancy acts on air bubbles on the ground when the liquid which air bubbles mixed is held in a container, and it will dissociate 
from a liquid automatically, but having mixed air bubbles in a liquid ]. 

[0003] Therefore, air bubbles are certainly separated from the liquid in a container, and it is necessary to enable it to take out 

only a liquid in space. 

[0004] 

[Problem(s) to be Solved by the Invention] Thus, since there was no cellular stripper which can separate air bubbles from the 
liquid in a container certainly conventionally in space, and can take out only a liquid For example, since air bubbles could not be 
separated from a refrigerant but subsequent mixing moreover came to accumulate air bubbles with while when air bubbles were 
mixed in the refrigerant through which it circulates to the inside of a plane as an object for cooling in the space station etc., 
there was a problem of it beooming impossible to fully achieve the function of a refrigerant. 

[0005] In view of the above-mentioned actual condition, this invention separates air bubbles from the liquid in a oontainar 

certainly, and aims at offering the cellular stripper which can take out only a liquid even in space or the ground. 

[0006] 

[Means for Solving the Problem] While keeping and arranging spacing, this invention the electrode for inclination electric-field 
generating of a pair with which polarities differ mutually The ramp to which mutual spacing becomes large as it progresses to the 
phase opposed face of this electrode for inclination electric-field generating from 1 side to the side else is formed. Generating of 
the inclination electric field from which said 1 side serves as the strong electric-field section the inter-electrode one for 
inclination electric-field generating, and the side else serves as the weak electric-field section is enabled. Stop a perimeter inter- 
electrode [ for / said / inclination electric-field generating ]. constitute a fluid oontainer, and mostly, while preparing the liquid 
input of the liquid feeder current way of the strong electric-field section of this fluid container, and the weak electric-field 
section which makes the liquid from the outside flow into the mid-position The cellular stripper characterized by preparing the 
gas exhaust port of the gas outflow way which makes a gas discharge to the exterior the liquid outlet of the liquid outflow way 
which makes cellular removal liquid discharge again at a weak electric-field section side in the exterior in the location by the side 
of the strong electric-field section of a fluid container is started. 
[0007] 

[Function] The operation of this invention is as follows. 

[0008] If the mid-position is supplied mostly, electric field will be generated the inter-electrode one for inclination electric-field 
generating, the inter-electrode one for inclination eleotric-field generating from which a polarity differs mutually — the liquid 
from the outside — the strong electric-field section of the liquid input of a liquid feeder current way to a fluid container, and the 
weak electric-field section — by this electric field Although the dielectrio polarization of the air bubbles mixed in the liquid in a 
fluid container is carried out Since the 1 side to which spacing inter-electrode [ for inclination electric-field generating ] is 
narrow serves as the strong electric-field section, and spacing is large and also said electrio field are inclination electric field 
from which a side serves as the weak electric-field section. The dielectrophoresis force acts on the air bubbles by whioh 
dielectric polarization was carried out, and air bubbles are moved to a weak electric-field section side by this eloctrophoretio 
force, and it dissociates from a liquid according to it. 

[0009] Therefore, it becomes possible to make a gas discharge to the exterior certainly through a gas outflow way from the gas 
exhaust port prepared in the weak electric-field section side, and to make it discharge to the exterior certainly as cellular 
removal liquid through a liquid outflow way from the liquid outlet prepared in the strong electric-field section side. 
[0010] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. 
[0011] Drawing 1 - drawing 7 are one example of this invention. 

[0012] While it is parallel, and placing the electrodes 1 and 2 for inclination electric-field generating of a long pair and arranging 
spacing The ramp 4 to which mutual spacing becomes large as it progresses to the side else from crosswise 3 1 side of the 
electrodes 1 and 2 for inclination electric-field generating is formed in the phase opposed face of these electrodes 1 and 2 for 
inclination electric-field generating. It may be made to make it generate the inclination electric field 8 from whioh the power unit 
5 of an alternating current or a direct current is connected to the electrodes 1 and 2 for inclination electric-field generating so 
that mutual polarities may differ, said 1 side serves as the strong electric-field section 6 between the electrode 1 for inclination 
electric-field generating, and 2. and the side else serves as the weak electric-field section 7. 

[0013] And the fluid container 11 is constituted by stopping the perimeter between said electrode 1 for inclination electric-field 



generating, and 2 using an end plate 9 and a side plate 10. 

[0014] The liquid input IS of the liquid feeder current way 14 into which the liquid 13 of the strong electric-field section 6 of this 
fluid container 1 1 and the weak eleotric-field section 7 with which the air bubbles 12 from the outside were mixed is made to 
flow is mostly established in the mid-position. 

[0015] Moreover, the liquid outlet 18 of the liquid outflow way 17 which makes cellular removal liquid 16 discharge is formed in 
the exterior in the location by the side of the strong electric-field section 6 of the fluid container 11, and the gas exhaust port 21 
of the gas outflow way 20 which makes a gas 19 discharge to the exterior is formed in the weak electric-field section 7 side. 
[0016] Furthermore, the grid-like member 22 with the fine eye of insulating material nature is inserted in the weak electric-field 
section 7 of the fluid container 11. 

[0017] In addition, it is the interface of a liquid 13 and a gas 19. [ in / 23, and / in 24 / the interior of the fluid container 11 ] 
[ the longitudinal direction of the electrodes 1 and 2 for inclination electric-field generating ] 
[001 8] Next, actuation is explained. 

[0019] a power unit 5 — using — the electrodes 1 and 2 for inclination eleotrio-field generating — an electrical potential 
difference — impressing — this condition — the liquid 13 from the outside — the strong electric-field section 6 of the liquid 
input 15 of the liquid feeder current way 14 to the fluid container 11, and the weak electric-field section 7 — the mid-position is 
supplied mostly. 

[0020] Then, although the dielectric polarization of the air bubbles 12 mixed in the liquid 13 in the fluid container 1 1 is carried out 
as electric field are generated between the electrode 1 for inclination electric-field generating, and 2 and this electric field show 
to drawing 5 Since the 1 side to which spacing between the electrode 1 for inclination electric-field generating and 2 is narrow 
serves as the strong eleotric-field section 6, and spacing is large and also said electric field are the inclination electric field 8 
from which a side serves as the weak electric-field section 7, The dielectrophoresis force acts on the air bubbles 12 by which 
dielectric polarization was carried out, and air bubbles 12 are moved to the weak electrio-field section 7 side by thi9 
electrophoretic force, and it dissociates from a liquid 1 3 according to it. 

[0021] Thus, the collection of the separated air bubbles 12 is carried out by the fine eye of the grid-like member 22 prepared in 
the weak electric-field section 7 side. 

[0022] Then, in spaoe, when there is no grid-like member 22, as shown in drawing 7 , although it is the spherical surfaoe-liko, and 
it will be in an unstable condition and drawing of a gas 19 becomes difficult with surface tension, the interface 24 of a gas 19 and 
a liquid 13 Since the interface 24 which was almost flat and was stabilized by forming the grid-like member 22 is obtained, it 
becomes possible to make a gas 19 discharge to the exterior certainly through the gas outflow way 20 from the gas exhaust port 
21 prepared in the weak electric-field section 7 side. 

[0023] On the other hand, it beoomes possible [ air bubbles 12 ] to make cellular removal liquid 16 discharge to the exterior 
certainly through the liquid outflow way 17 from the liquid outlet 18 prepared in the strong electrio-field section 6 side of the 
liquid 13 from which air bubbles 12 were removed, since it gathers for the strong electric-fiald section 6 side in response to the 
electrophoretic force of an opposite direction. 

[0024] Moreover, since turbulence arises in line of electric force as shown in drawin g 5 , the direction which took the large 
dimension of the longitudinal direction 23 of the electrodes 1 and 2 for inclination electric-field generating and the oross direction 
3 can be stabilized more, and can make air bubbles 12 remove in the edge and flank of the electrodes 1 and 2 for inclination 
electric-field generating. 

[0025] In addition, as for this invention, it is needless to say that modification can be variously added within limits which are not 

limited only to an above-mentioned example and do not deviate from the summary of this invention. 

[0026] 

[Effect of the Invention] As explained above, according to the cellular stripper of this invention, air bubbles are certainly 
separated from the liquid in a container, and the outstanding effectiveness that only a liquid can be taken out can be done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation which one example of this invention fractured. 
[ Drawing 2] It is the II — II view Fig. of drawing 1 . 
[D rawing 3] It is the III — III view Fig. of drawingj_ . 

[Drawing 4] It is the perspective view of the electrode for inclination electric-field generating. 
[Drawing .5] It is the actuation Fig. showing signs that air bubbles are moved by dielectrophoresis. 

[Drawing 6] It is the side elevation showing the situation of the vapor-liquid interface at the time of preparing a grid-like member. 

[Pjajwi.ngjQ It is the side elevation showing the situation of the vapor-liquid interface when not preparing a grid-like member. 
[Description of Notations] 

I Two Electrode for inclination electric-field generating 
4 Ramp 

6 Strong Electric-Field Section 

7 Weak Electric-Field Section 

8 Inclination Electric Field 

II Fluid Container 

13 Liquid 

14 Liquid Feeder Current Way 

15 Liquid Input 

16 Cellular Removal Liquid 

17 Liquid Outflow Way 

18 Liquid Outlet 

20 Gas Outflow Way 

21 Gas Exhaust Port 
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